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Claims 1 to 16 are pending. Claim 16 has been withdrawn from consideration. Claims 1, 
2, 7, 12, and 14 - 16 have been amended. Claims 17 and 18 have been added. Claim 16 has 
been withdrawn because of a restriction requirement. The amendments to the specification are to 
correct typographical and/or grammatical errors. Bases for the claim amendments are in the 
specification at page 3, lines 4 and 26-28; pages 4-5, page 1 1; and the examples. 

The provisional election of Examiner's claim group I (claims 1-15) with traverse is 
confirmed, and reconsideration is respectfully requested. It is urged that claim 16 is linked to 
claims 1-15, in that it is drawn to a method of finishing a surface (such as a car) utilizing a 
finishing composition as described in claims 1-15. It is submitted that a search for the finishing 
compositions of claim group I will, of necessity, include a search of those classes in which claim 
16 would also be searched. Therefore, the requirement for restriction should be withdrawn, and 
rejoinder of claim 16, as amended, is requested. 

The invention described and claimed in this application is a finishing composition used in 
refmishing of vehicles in body shops (see specification page 1, lines 13-19 and page 8, lines 21-27), 
These compositions are not car waxes or polishes. Finishing compositions are to remove defects in 
a paint job such as scratch marks and other defects in a vehicle coating. The benefits of this 
invention are that it: 1 . leaves no oily residue (see specification page 1 , lines 27-28; page 2, lines 
8-15 and 25-26; and page 3, lines 1-2 and lines 21-25; and page 8, lines 28-31); 2. has good 
handling properties (i.e. acceptable buffing time) see page 8, lines 26-27; 3. is firee of non-volatile 
silicones, droplets of which can contaminate other surfaces (e.g. other cars being painted in a body 
shop, see specification page 3, lines 3-12); and 4. avoids the phenomenon known as "fish-eye" (see 
specification page 4, lines 1-4 and page 23, line 4 - page 24, line 15). 

The Examiner courteously granted a telephone interview which was held on April 24, 2006. 
The rejections in the current office action and draft claim amendments were discussed. The 
remarks which follow reflect the discussion in the interview and are intended to fiilfiU the 
requirement for a written statement of the interview. 

Claims 12-14 stand rejected under 35 USC § 1 12, second paragraph, as being indefinite. 
According to the Examiner's suggestions at pages 3 and 4 of the Office Action, claim 12 as been 
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amended by canceling the words "effective to create a stable emulsion comprising a volatile 
cyclic siloxane", and claim 14 has been amended by replacing "abrasive" with "aluminum oxide" 
in the penultimate line. In view of these amendments, claims 12-14 comply with the 
definiteness requirement of 35USC 1 12. 

Claims 1-5 and 7-8 stand rejected under 35 USC § 102(b) as being anticipated by Kasprzak. 
This rejection has been avoided by the claim amendments. 

Kasprzak is a patent on improvement in polish formulations (see column 1, lines 20-30). 
Although, the Examiner has correctly pointed out that Kasprzak teaches and claims polishing 
compositions containing an abrasive, a surfactant (which can be an emulsifier) and a cyclic 
siloxane, there are substantial differences between Kasprzak' s polish compositions and those of the 
rejected claims. 

1 . Kasprzak's polishes contain polydiorganosiloxane-polyoxyalkylene copolymer, which, 
being a polymer, is a non-volatile silicone material; whereas, the amended claims require a 
composition containing less than 0.2 weight percent of non-volatile silicone materials. One of the 
present inventors, Richard Smith, has informed the undersigned attomey that the 
polydiorganosiloxane-polyoxyalkylene copolymers of Kasprzak would not be volatile, based on the 
facts that: the polyoxyalkylene portion has a minimum molecular weight of 1000 and the weight 
ratio of siloxane portion to polyoxylalkylene portion is in the range of 2-8:1 (col. 1, 11. 52-60) 
yielding a minimum molecular weight of 3000; and an exemplary polyoxyalkylene (polyethylene 
oxide) having a molecular weight of 1000 by itself is a non- volatile solid with a melting point of 
39^C, and adding polydiorganosiloxane groups would likely further decrease volatility. 

2. The Kasprzak compositions do not contain a lubricant. The Examiner has said that the wax 
specified in Kasprzak reads on lubricant. Claim 1 has been amended to specify a Markush group of 
lubricants, none of which can be a wax. Waxes are not lubricants, especially the types of waxes 
found in the cited reference. Kasprzak column 2, lines 11-18 discloses a number of waxes, 
including beeswax, lanolin, shellac wax, camauba, bayberry, paraffin and petrolatum, none of 
which one of skill in the art of making finishing compositions would consider to be a lubricant. 

Enclosed with this Response are excerpts firom the Kirk-Othmer Encyclopedia of Chemical 
Technology , volumes 15 and 25, describing lubricant and wax. The process discussed in the Kirk- 
Othmer Encyclopedia , vol. 15, p. 471 for producing lubricating oil involves the step of removing 
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paraffin wax. The process for making wax discussed in the Encyclopedia, vol 25, pp. 620-621, 
shows separation of oil from waxes. Thus, oils and waxes are separated from each other in 
manufacture and are known in the art as separate classes of materials. 

Claims 2, 4, 17 and 18 are further distinguished from Kasprzak. Claim 2 has been amended 
to specify Markush groups for the volatile siloxane. The volatile siloxane in amended claim 2 is 
selected from the group identified at specification pages 4 and 5. hi claim 4, the volatile siloxane if 
limited to a Markush group of cyclic siloxanes. In new claim 17, the volatile siloxane if specified 
as being from a Markush group of siloxanes found in the specification at pages 4 and 5. None of 
the listed siloxanes are found in Kasprzak, nor are the lubricants. New claim 1 8 claims the 
finishing composition of amended claim 1 in which no non- volatile silicone materials have been 
used in making the composition (based on the examples in the application). Kasprzak uses non- 
volatile silicones in his composition. 

hi view of the above differences, Kasprzak does not anticipate claims 1-5, 7-8 and new 
claims 17 and 1 8 of the present application. 

Claim 6 stands rejected under 35 USC § 103(a) as being unpatentable over Kasprzak in 
view of Ogawa. This rejection is traversed. 

The Examiner has noted Ogawa' s recitation of alumina abrasive particles in a finishing 
composition. However, there are a number of reasons why the combination of Ogawa with 
Kasprzak does not make claim 6 obvious. 

There are reasons related to Ogawa alone, Ogawa teaches the use of alumina particles in 
non-aqueous finishing agents. The whole Ogawa patent relates to non-aqueous compositions for 
car finishes and other applications (see abstract, column 1, lines 16-19 and 40-42; column 2, lines 
43-46; column 10, lines 44 - column 12, line 25 and claim 1). On the other hand, claim 6 (being 
dependent from claim 1) requires water in the composition. Any emulsion requires water. 
Kasprzak requires water, and it is therefore, not reasonable to expect that one would combine 
Ogawa with Kasprzak. 

Ogawa's invention is based on using non-volatile silicones to protect surfaces (colunm 1, 
lines 48-51, example 1 and claim 1). Thus, Ogawa teaches away from the present claims which 
all require that the claimed finishing compositions be substantially free of non-volatile silicone 
materials. 
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The differences recited above between Kasprzak and claim 1 also apply to this rejection. 
In view of the above, claim 6 is not obvious in view Kasprzak combined with Ogawa. 

Claims 9-1 1 stand rejected under 35 USC § 103(a) as being unpatentable over Kasprzak 
in view of Sejpka et al. This rejection is traversed. 

Sejpka discloses a silicone car polish (see abstract, and column 1, lines 10-12 and column 
7, lines 65-68). There are substantial differences between the combination of Kasprzak and 
Sejpka and the rejected claims. The differences already recited above with regard to Kasprzak 
apply to this rejection. 

The Sejpka polishes require the presence of non- volatile silicones (see claim 1 requiring 
organopolysiloxanes which are solid at room temperature). In contrast, the rejected claims all 
require that the inventive finishing composition be substantially free of non-volatile silicone 
materials. Therefore, although both Sejpka and Kasprzak relate to polishes which may be used 
for cars, combining them would teach a person skilled in the art that he should include a non- 
volatile silicone material which is contrary to the rejected claims. 

Additionally, both references lack disclosure of the lubricant required by amended claim 
1, and thus by dependent claims 9-11. 

Based on either one of these differences, a prima facie case of obviousness does not exist 
with regard to the amended claims. 

Claims 12-13 stand rejected under 35 USC § 103(a) as being unpatentable over Kasprzak 
in view of Ogawa. This rejection is avoided by the amendments. 

Although Kasprzak discloses volatile cyclic siloxanes and surfactants, Ogawa discloses 
alumina particles, and both patents disclose volatile hydrocarbon solvents, there are significant 
differences between Kasprzak and Ogawa and claims 12-13. Neither Kasprzak nor Ogawa 
teaches a finishing composition free of non-volatile silicones. Both patents teach that non- 
volatile silicone materials should be included in substantial amounts. Kasprzak (column 1, lines 
47-60) teaches including 0.5-10% of a polydiorganosiloxane-polyoxy-alkylene copolymer. 
Example 1 of Kasprzak includes a polydiorganosiloxane-polyoxyalkylene copolymer, and 
Kasprzak claim 1 requires such materials in his polish. Claim 12, as amended, now requires less 
than 0.2 weight percent of non-volatile silicone materials. 
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Ogawa's whole invention is based on using non- volatile silicones to protect surfaces 
(Ogawa column 1, lines 48-51 and example 1). Ogawa uses the term "finishing agent" in a 
different sense from the present application. His finishing agent is intended to leave a water- 
repelling, lustering overcoat chemically bonded to the surface of whatever is being polished (coL 
1, 11. 40-47); whereas, the present finishing composition is intended to be applied to a surface to 
remove scratches and imperfections in a paint job and then be removed. 

Neither Kasprzak nor Ogawa teach the use of a non-silicone lubricant as required in 
claims 12 and 13. Although Kasprzak discloses waxes, they are not lubricants, as discussed 
above. 

In order to arrive at the invention of claims 12 and 13 from the disclosures of Kasprzak 
and Ogawa, one would have to combine the 2 patents, despite the fact that Kasprzak teaches a 
water-in-oil polish; whereas, Ogawa's finishing agents are nonaqueous and are not emulsions. 
Even if one chose to borrow the alumina abrasive from Ogawa and insert it into Kasprzak, one 
would have to modify the combination by: 1 . eliminating the non-volatile silicones 
(polydiorganosiloxane-polyoxyalky lene copolymers of Kasprzak and organosiloxanes containing 
a halosilyl group to bond to a surface as taught in Ogawa) from Kasprzak and Ogawa so that the 
composition could be fi-ee of non-volatile silicones; and 2. adding a non-silicone-based lubricant 
to the composition, despite the lack of any teaching to do so. These modifications are too 
substantial to be obvious to one of ordinary skill without the hindsight advantage of knowing the 
present applicant's invention. 

Claim 14 stands rejected under 35 USC § 103(a) as being unpatentable over Kasprzak in 
view of Sejpka et al. This rejection is traversed. 

The reasoning applied above to the rejection of claims 9-11 over Kasprzak in view of 
Sepjka applies to this rejection. Claim 14, being dependent fi:om claim 12, requires a 
composition containing less than 0.2 percent non-volatile silicones; whereas, both Kasprzak and 
Sejpka contain non-volatile silicones. Kasprzak' s polish formulations contain silicone 
copolymers, and Sejpka' s polishes contain organopolysiloxanes that are solid at room 
temperature (col. 1, 11. 56-57). Neither Kasprzak nor Sejpka disclose a non-silicone based 
lubricant, which is required in the finishing compositions of claim 14. 
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Additionally, claim 14, being dependent from claim 12, requires a volatile hydrocarbon 
solvent. Sejpka discusses an advantage of his formulations as being solvent free (abstract and 
col. 8, 11. 1-4). Thus, Sejpka is inconsistent with the formulations covered by claim 14. 

There is no reason why one would modify the teachings of Kasprzak and Sejpka to 
overcome the above recited differences. 

Claim 15 stands rejected under 35 USC § 103(a) as being unpatentable over Kasprzak. 
This rejection has been avoided by the claim amendment. 

Kasprzak' s polish composition is made by mixing his ingredients under high shear 
conditions (see Examples 1 and 2). However, his method includes a polydiorganosiloxane- 
polyoxyalkylene copolymer which is a non-volatile siloxane that would not evaporate. Non- 
volatile siloxanes are specifically excluded from claim 15. The claim has been amended to say 
that there is less than 0.2 weight percent non-volatile silicone material used. In addition, claim 
15 requires a non-silicone-based lubricant from a Markush group (as now amended); whereas, 
such a lubricant is missing from the method as taught in Kasprzak. Therefore, the method of 
claim 15 is not obvious from Kasprzak. 

Claims 1-4 and 7-8 stand rejected under 35 USC § 102(b) as being anticipated by Sejpka et 
al. This rejection has been avoided by the amendments. 

Sejpka lacks the following limitations of claims 1-4 and 7-8: being free of non-volatile 
silicones; and a lubricant selected from the Markush group in amended claim 1. Sejpka requires 
organopolysiloxanes that are solid at room temperature (abstract, col. 1, 11. 56-57, col. 2, 11. 50-51 
and 62-63 and claims). His composition is a silicone car wax (see Example 1). In the present 
invention, it is desired to remove the composition after the job of eliminating scratches and 
imperfections from a paint job is done. 

Office Action page 9, last paragraph, has equated wax and lubricant, which has been 
discussed above. Claim 1 has been amended to specify the lubricant more definitely. Sejpka 
discloses non-silcon-containing waxes at column 6, lines 41-48, such as paraffins, polyethylene 
waxes, camauba wax and candelilla wax. None of these would be a suitable lubricant, and none 
are within the scope of amended claim 1 . 

Claims 2, 4 and new claims 17 and 18 are fiuther distinguished from Sejpka. Claims 2, 4 
and 17 add fiirther limitations to the volatile siloxane that are not found in Sepjka. Claim 18 
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requires that no non-volatile silicones be used in making the claimed finishing composition, 
which is below the 0.1% that the examiner has pointed out at Sejpka claim 2. 

In view of the above differences, Sejpka does not anticipate claims 1-4 and 7-8, as 
amended, and new claims 17 and 18. 

Claim 5 has been rejected under 35 U.S.C. 103(a) as obvious over Sejpka in view of 
Kasprzak. This rejection is avoided by the amendments. 

The third paragraph at office action page 10, discusses why the Examiner feels the use of 
volatile hydrocarbon solvent is obvious. This has ignored the recitations in Sejpka (abstract, col. 
1, 11. 26-30 and 47-50 and col. 8, 11. 1-4) indicating that his compositions have the benefit of 
being essentially solvent fi-ee. It would not be obvious to deliberately include a volatile 
hydrocarbon solvent in the inventive finishing composition in view of Sejpka' s statements. 
Since Kasprzak teaches the inclusion of hydrocarbon solvents (col. 2, 11. 28-31 and claim 1) and 
Sejpka teaches that being solvent-firee is an advantage (col. 8, 11. 1-2), it is not obvious to 
combine them. 

Even if one were to combine Sejpka with Kasprzak, he would be missing the lubricant 
firom the Markush group in amended claim 1 . Although both Kasprzak and Sejpka disclose 
various waxes, neither one discloses the lubricants now specified in claim 1 fi-om which claim 5 
depends. Hindsight would be required to overcome these differences and arrive at the finishing 
composition of claim 5. 

Claim 6 has been rejected under 35 U.S.C. 103(a) as obvious over Sejpka in view of 
Ogawa. This rejection is traversed. 

Although alumina abrasive is disclosed in Ogawa, there are substantial reasons why the 
combination of Ogawa and Sejpka does not make claim 6 obvious. As pointed out above, 
Ogawa relates to non-aqueous compositions; whereas, Sejpka relates to a polish containing water 
(col. 5, L 44 and Example 1). There would be no incentive to combine the two patents. 

As previously pointed out, Ogawa' s invention is based on using non- volatile silicones to 
protect surfaces (col. 1, 11. 48-51 and example 1). Thus, Ogawa teaches away fi'om claim 6 
which requires compositions having less than 0.2 percent non-volatile silicones. Sejpka also 
contains non- volatile silicones. Also, neither Kasprzak nor Ogawa teach the inclusion of a 
lubricant, within the class of lubricants in amended claim 1. 
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Claims 12-13 have been rejected under 35 U.S.C. 103(a) as obvious over Sejpka in view 
of Ogawa and Kasprzak. This rejection is traversed. 

Claims 12 and 13 are limited to finishing compositions containing a volatile cyclic 
siloxane, a non-silicone-based lubricant and a volatile hydrocarbon solvent. 

One would not combine Ogawa with either Sejpka or Kasprzak for the reasons stated 
above, e.g., Ogawa teaches non-aqueous compositions; whereas both Sejpka and Kasprzak teach 
compositions containing water in an emulsion. 

One would not use Sejpka in combination with Kasprzak because Sejpka teaches the 
benefit of being solvent-free; whereas, Kasprzak teaches the inclusion of solvents in his polish 
formulation. 

The combination of all three patents, if made, would lack a teaching of a composition free 
of (containing less than 0.2 weight percent) non- volatile silicone materials, a requirement of 
claims 12 and 13. All three references include non- volatile silicones in their compositions. In 
the interview, the Examiner pointed out that, in Sejpka claim 2, the amount of 
organopolysiloxane is in the range of 0.1 to 5.0%. However, Sejpka also requires that his polish 
is essentially solvent-firee; whereas, claims 12 and 13 required a volatile hydrocarbon solvent. 
Thus, the skilled person is taught by Sejpka to avoid a formulation containing both non-volatile 
silicone and solvent, which is a requirement of claim 12. 

The combination of these patents would also lack a non-silicone-based lubricant. The 
waxes in Kasprzak and Sejpka are not lubricants. 

Claim 15 has been rejected under 35 U.S.C. 103(a) as obvious over Sejpka. This 
rejection has been avoided by the claim amendments. 

Claim 15, as amended, requires a non-silicone-based lubricant selected fi^om a Markush 
group; whereas, such an ingredient is missing fi-om the method as taught in Sejpka. Therefore, 
the method of claim 15 is not obvious from Sejpka. 

In view of the above discussion, it is respectfully submitted that claims 1-16, as amended, 
and new claims 17 and 18 are in condition for allowance. Withdrawal of the restriction 
requirement and the rejections under 35 U.S.C. 1 12, 102, and 103 are requested and a 
notification of allowability is respectfully solicited. If any issues or questions remain the 
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resolution of which the Examiner feels would be advanced by a conference with Applicants' 
attorney, he is invited to contact such attorney at the telephone number noted below. 

Respectfiilly submitted, 

Ai frJ^, ^^^^ ^y ^^€^fS^ /S-y:^^ 

Date Dougl^K^. Little, RegfNo.: 28,439 

Telephone No.: 651-733-1501 

Office of Intellectual Property Counsel 
3M Innovative Properties Company 
Facsimile No.: 651-736-3833 
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Tallow was used to lubricate chariot wheels before 1400 BC. Aitnougn veg 
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Lubrication Principles 
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Elastohydrodyamic 
oil-film pressure 



Hertz elastic pressure 
for static contact 



Distance in direction of oil flow 
Fig. 5. Pressure distribution between two rollers under load. 

In rolling contacts with foil separation by an EHL oil film, load capacity is 
limited rrimari'y by fatigue strength of the metal. Fatigue cracks and spallmg. ^ 
r^er t^o heavy 1^^^^^ are eventually generated by repeated working of gram-, 
bouSa^L about 20-50 /.tn beneath the contact surface where shear stress :s 
ma'mum Surface f lakin'; then occurs with the of^^^^^^^^^ 

*^^Sn^^" STln Sr^^ln o?£.undary lubrication, lubricant 
::mpo:S fn~e?may have a p'ronounced influence, either positive o,. 

"^'~e?;?m:U — of oil. less than one drop with -st small and 
medium-sized ball and roller bearings, are sufficient to Projade a uH Effi 
Tb) In such cases, a small amount of grease or oil mist balances lubricant ip^ 
bv vaporTzation creepage, and throw-off. With high surface speeds and heavy , 
LaSTowever^m^^^^^^ lubricant feed is needed for cooling and makeup... 

Petroleum Lubricants 

Petroleum (qv) products dominate lubricant production with a 98% share ofg 
"for lubricating oils and greases. While ^"^^^^^^^^^^^ 
ation of these petroleum lubricants, production of various synthetic iupnc 
covered later h^ been expanding to take advantage of special properties.s^ 
as sSbiWy at extreme temperatures, chemical inertness, fire resistance, low 
toxicity and environmental compatibility. „roiahts as - 

Petroleum oils generally range from low viscosity '-^'\'^f^'^^lZTlOm, 
low as 250 to very viscous lubricants with molecular --g^*.;^^^^^^^^^ 
Typical molecular structures of the complex mixtures ZTZZr^^' 
involved are indicated in Figure 6 (13). Physical properties ^^^J^^^^^ 
characteristics depend heavily on the relative distribution of P^^^f^^'r^/, 
matic and alicyclic (naphthenic) components. For 1^^-%^'''.''''^^^^^^ 
ftn have relatively low viscosity, low density, and higher 
Aromatics have higher viscosity, rapid change m viscosity with tempera 
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WATER GLASS. See Silicon compounds. 



WATER-SOLUBLE POLYMERS. See Supplement 
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WAXES 

Wax usually refers to a substance that is a plastic solid at ambient temperatua 
and that, on being subjected to moderately elevated te-Peratures, becon es|^ 
low viscosity liquid. Because it is plastic, wax usually deforms under pressu^ 
without the application of heat. The chemical composition of waxes is complg 
all of the products have relatively wide molecular weight P^«f^ f ' ™ 
Lctionality ranging from products which ^^^^ ^ecS^^^^ 

those which are mixtures of hydrocarbons and reactive ^^^^f ^^^^^^^^ M 
For centuries, the honeycomb of bees, le, beeswax, was the ^^^'^^M 
monly referred to as wax. Substances having typical 
traditionally come from insects, eg, beeswax; from vegetables, eg 
from animal, eg, spermaceti, origins (1). Waxes from ^^^^^^^^^^'^^M 
sources have been developed both as substitutes for waxes from traau ^ja 
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subls supply and pr^e. 

^^Kl Animal Waxes ^^^^ has been 

mKwax. White l80i2-89-31 and [^^^/f^^^^^^^^ fine arts (2). 

over 2000 years espeo^^c^^ ^ ^^^^^^^ 

^Mes to wax prior to "^^^^^f!" construct the combs in which bees 
Stee ls secreted by bees and ^Vf^^^^^^^e honey and melting the 
Hfceir honey. The wax is harvested by i^to cakes. The 

^boihngwater;^^^^^. s«^ to white beesw^. 

^febeeswax cakes can ^f^^^^^^^^ J '^^^ imports of beeswax into the 
Wmnct much favored m ^J^^^^^^^^jf.^;;^^^^^^^ 1. Historically, Brazil 

^^States for the years 19?0-19^^e h^d m 

fc.g suppli^.the ^°"^^3^!Six^ and Canada supply the majority 
^mother countries such as Chma ^i^, ^tntps (3) 

We material imported into the Unite^JJj^^^^^^^ geographic origin. The 
IpThe composition of beeswaxvaries^ r ^S^^th adds, free 0^5 to 
components are esters of C30 ^^^^^^ees^x typically has a 
fecarboxyhc acids and C25 to C31 ^J^^^ ^ 25°C and 76 dmm 

Mting point of 64-C, a penetration gg.goc, an acid number 

fes.S-C (ASTM D1321), a viscosity of 1470 mm /s 

Ko, and a saponification number ot »4. affirmed the status 

m The U.S. Food and Drug Admmis^cm ff^) ha^ a^ ^^^^^ ^^^^ 

Ibeeswax as Generally laf 1973). The major use of 

if Federal Regulations, Section 184.197^ U^ o^^ ^ ^^^^ pharmaceu- 
ieeswax is in the cosmetic industry, with smaller a 

Iticals and candle production. ^^^^ j^ea^ oil of the 




«Ref. 3. 

^Quantity is in metric tons. 
'^Value is in U.S. $ per kg ($/kg) 
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monf an wax may be further processed to remove the resins and asphalt, and 
is known as refined montan wax. White montan wax has been reacted with 
alcohols to form esters. The wax component of montan is a mixture of long- 
chain (C24-C30) esters (62-68 wt %), long-chain acids (22-26 wt %), and long- 
chain alcohols, ketones, and hydrocarbons (7-15 wt %). Crude montan wax from 
Germany typically has a melting point of 80°C, an acid number of 32, and a 
saponification number of 92. 

The largest traditional use for montan waxes was as a component m one- 
time hot-melt carbon-paper inks. With the decrease in the use of carbon-paper, 
inks uses for the refined grades have become predominant, mainly m the 
formulation of polishes and as plastics lubricants. The alcohol ester derivatives 
may be used as components of articles intended for use with foods as regulated 
by the FDA in 21 CFR 178.3770. . ,u . .v. 

Peat Waxes Peat waxes are much hke montan waxes in that they contain 
three main components: a wax fraction, a resin fraction, and an asphalt fraction 
The amount of asphalt in the total yield is influenced strongly by the solvent used 
in the extraction. Montan waxes contain ca 50 wt % more of the wax fraction 
than peat waxes, and correspondingly lower percentages of the resin and asphalt^ 
fractions. The wax fraction in peat wax is chemically similar to that of the wax 

fraction in montan wax. „r- ^1 j 1 

Ozokerite and Ceresin Waxes. Ozokerite wax [8001-75-0] was a product 
of Poland, Austria, and in the former USSR where it was mined. True ozokerite 
no longer seems to be an article of commerce, and has been replaced with blends 
of petroleum-derived paraffin and microcrystalline waxes. These blends ^a^e 
designed to meet the specific physical properties required by the applicatioj 

nvolved ^ 

(Lresin wax [8001-75-0] originally was a refined and bleached ozokpi^ 
wax, but now is a paraffin wax of very narrow molecular weight distribi^^ 
or blend of petroleum waxes. " Sws 

Petroleum Waxes. Waxes derived from petroleum are hydrocarb^ 
of three types: paraffin [64742-43-4] (clay-treated); semimicrocrystalhne^ 
intermedin microcrystalline [64742-42-3] ^^^^^J^"^ 

crystalline waxes are not generally marketed as such (7). Others^in^ 
acid-treated, chemically neutralized, and hydrotreated; and paraffin.|g 
hydrocarbon waxes, undated. The quality and quantity of the wax sepa^l 
from the crude oil depends on the source of the crude oil and the deg^ 
refining to which it has been subjected prior to wax separation. 
waxes are produced in massive quantities throughout the wor d. Su^^ 
The wax content in the crude, paraffin and, to a substantial^^ lesser.|g.sgg 
microcrystalline wax are produced in almost all countries of the wor-^ 
refine crude oil. Production capacity in the United States and imports^fe 
years 1990 to 1995 are listed in Table 2. Canada supplies over 50%:.p3 
petroleum wax imported into the United States (3). „f ^n^mal altai- 

A paraffin wax is a petroleum wax consisting prmcipally f ^""^^^^,^7- 

Microcrystalline wax is a petroleum wax =0"*^^"^^^ ^.'^'^^^^^^^XTl^^^ 

branched and cyclic saturated hydrocarbons, m addition to 

Semimicrocrystalline wax contains more branched and cyclic coinpou||^^ 
paSffin wax, but less than microcrystalline. A classification system ^sM 
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p^^JIBIduction n^ipa citv and Imports of Petroleum Wax 

^^BS^ ■ Import Data^ 

U.S. Capacity °, t 



585,300 
551,200 
624,300 
614,600 
634,100 
643,900 



Quantity, t 



81,306 
79,176 
105,297 
89,330 
120,599 
113,800 



Value^ 



0.58 
0.60 
0.56 
0.53 
0.74 
0.57 



per kg ($/kg). 

gg^Ke index of the wax and its congealing point as determined by ASTM 

^fe'txt'l.rocrystalline. brittle, and is composea of 40-90 wt 

alkanes, with the remainder Cs-^Css isoalkanes and cycloalkanes^ 
^gwax has ittle affinity for oU content: fully refined paraffm has less 
^^wr%; crude scale, 1-2 wt %, and slack [64742-6i.6] above 2 wt %. 
^Ihese classes, the melting point of the wax determines the actual grade 
Hfcge of about 46-7rC, Typical properties of petroleum waxes are hsted 

separation of paraffin wax from crude oil occurs during distillation, a^ 
mSSk in Figure 1. The distillate is processed to remove oil to th^ degree desi^d 
sol^nt extraction. It is t^en decolorized, usually by l^y^-^-^f-J^^ 
|«tion through bauxite is also used. Microcrysta^me wax J^uced^ 
Itehe residual fraction of crude oil distillation or fromcrud^ oil tank l^tt^ 
fc^er deasphalting of the residual fraction, heavy lubricating oi is removed 
extrition. 4e degree of solvent extraction is d^t^ted ^co^ 
fethe lubrication oil market. The filtrate is crude petrolatum, a f rk-colored 
Ptuous material containing oil and "licrocrystalline wax. Percer^^ 
fey vary, but are usually about 40 wt % wax and 60 w % oil. ^^V^^^ 
Ken ^Ivent-extracted for the wax. Because mic^^r3^talline wax h^ gre^t 
for oil, the oil content of the wax is 1-4 wt %, depending on the grade 

liable 3. Typical Properties of Petroleum Waxes 



Wax 



Property 



Paraffin 



Microcrystalline 



vflash point, closed cup, *C 

^.viscosity at 98.9*'C, mmVs 

V melting range, ''C 
refractive index at 98.9^*0 
•number average molecular weight 

, carbon atoms per molecule 
ductility/crystallinity of solid wax 



204° 

4.2-7.4 
46-68 
1.430-1.433 
350-420 
20-36 
Friable to crystalline 



260" 
10.2-25 
60-93 
1.435-1.445 
600-800 
30-75 
Ductile- plastic to 
tough -brittle 



"Value is minimum. 
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^.^felike paraffin wax. oil is held tightly in the crystal lattice of the 
SB waJ, and does not migrate to the surface. The n}>crocryJamne 
from petrolatum's are generally known as plastic grades, with 
' MPereater than 11 dmm at 25°C. , ui„ of 

Moil contains high molecular weight fractions which are soluble at 
m^^es fouJd in underground formations, but not very soluble 
HflRSonditions once the crude oil is produced. These high molecular 
^KTprecipitate onto the walls and floors of storage tanks and are 
SmvL oil tank bottoms. Crude oil tank bottoms are essentially crude 
^«'ry high wax contents and are processed as indicated m Figure L 
iR^taUine waxes obtained from crude oil tai^ bottoms are generally 
"^hard grades, with penetrations less than 11 dmm at ^5 o. 
■lilKe^of refined grades of petroleum waxes in some food applications is 
JK^^fST^21 CFR m.886 and 21 CFR 178.3710. The Bundesges 
^ESof Germany also has specifications for refined pe^^mn 
^«ed in food applications. Many other countries reference either the FDA 
B^Kspecifications for their food regulations. Petroleum wax is widely used 
™|fng gum to modify the properties of the chewing gum base. The wide 
Ml properties available help chewing gum base manufacturers formulate 
variety of chewing gum, ranging from the traditional hard stick gum to 
^K^Sirgum. Pe^r^leum wax can also be used as protective C(^tings f<»- 
M^teLles'and cheeses. Petroleum wax is outstanding as a cost-e^ 
Kture and gas barrier, and food packaging applications are a major market 
SSL^cS-grade petroleum wax. Blends of paraffin and microcrysUUine 
m^ed by themseh.es or in combination with other additives such as high 
KLX weight polyethylene and ethylene vinyl acetate copolymers to improve 
K performai^e paper packaging such as paperi)oard boxes, paper containers. 

T "^rtS-ax. also widely used in other industri^ appl^ation. 
Jaraffin waxes are added to rubber during compounding, r^^'^ZtJ^J^l 
iurface during curing, which helps protect the rubber fr^^/^f ^^^^^^^^^^^ 
iresulting from ozone. Paraffin and other waxes can be added ^P^^^' 
^especialb' poly(vinyl chloride) (PVC) as lubricants. Both paraffm and ™- 
i .ry talliL'wLs are widely used to help control the ^of-^^^^^i'S 
k adhesives. Dispersions of microcrystalline are added to mks ^o^^^^^ 
k rub properties. Petroleum waxes are used in many consumer apphcaUor^ such 
^ as c^n^tics. polishes, and candles. Unrefined petroleum waxes are often used 
in fireplace logs. 

Synthetic Waxes 

Polyethylene Waxes. Low molecular weight (less than 10 Mn^ 
Dolvethylenes [9002-88-4] having waxlike properties are made either by high 
pSsure polymerization or low pressure (Zeigler-type catalysts) polyinerization^ 
in the products have the same basic structure, but the P^o^^^^^fl^'^, 
with distinctly different properties. Some polyethylenes ^.^^ ^^^^^J^J^^^^^^^^^ 
ties, owing to branching that occurs during the P°l3^«"^^*^°;;^?^,~d bHhe 
distributions, expressed as the weight average molecular weight divided by the 
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